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Abstract
The present thesis entitled "Synthesis and Functional Properties of Speciality Lipids" is divided into Part A and Part B. Part A (Chapters 1 and 2) delineates development of novel biocompatible lipids having non-glycerol backbone and evaluation of their gene transfection efficiency and other biological properties. Part B (Chapter 3) describes a novel catalyst free synthesis of monoglycerides which are industrially important emulsifiers. 
PART A Transfection, the introduction of plasmid DNA into cultured mammalian cells for the transient expression of a desired protein, has become a standard technique in molecular biology. The success of gene therapy is largely dependent on the development of a vehicle, or vector, that can efficiently deliver a gene to target cells with minimal toxicity. Viral vectors such as retrovirus (Rv), adenovirus (Av) and adeno-associated virus (AAv), are efficient in transfecting cells, yet they suffer from a number of problems such as immunogenicity, toxicity and potential recombination or complementation. As a result of these limitations, there have been substantial efforts focused on non-viral vectors. The advantages of non-viral vectors are that they can introduce DNA into non-dividing cells, do not integrate into the chromosome, do not possess infective risk and are potentially less expensive than viral vectors. Among various methods for non-viral mediated gene transfection, lipofection using cationic liposome's is one of the most promising ways to introduce a foreign gene to target cells. 
Cationic liposomes are usually made from cationic lipid incombination with a neutral co-lipid such as, dioleoyl phophatidylethanolamine (DOPE) or cholesterol, conferring positive surface charge to the resulting liposomal nano-particles. Since plasmid DNA is a hydrophilic polyanionic macromolecule with a high negative surface charge due to the presence of phosphate groups on each nucleotide, cationic liposomes spontaneously form complexes with such negatively charged plasmid DNA via charged interactions upon simple mixing. Such spontaneously formed DNA lipid complexes bind to the cell surface enter into cell via receptor- mediated endocytosis followed by translocation of plasmid DNA from endosome to the cytoplasm. Release from endosome into the cytoplasm eventually allows the DNA to swim through the nuclear envelope and enter cell nucleus. Inside nucleus, the DNA finally expresses the therapeutic protein of interest via transcription and translation. (Figure 1). 
The successful transfection is indicated by the expression of the protein. Quantitative assay of encoded protein gives us the extent of transfection efficiency. The transfection efficiency of any given lipid formulation is highly dependent on the cell line, molecular architectures of the lipids and co-lipids, size and charge ratios(+/-) of the lipid: DNA complexes. 
  	 


